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right solutions.
right partner.

Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)

Ambient Total Suspended Particulate High Volume RYG FS0176 - - On site Calibration

Ambient Total Suspended Particulate High Volume RYG_FS0180 - - On site Calibration

Ambient Total Suspended Particulate High Volume RYG_FS0174 - - On site Calibration

Ambient Total Suspended Particulate High Volume RYG_FS0292 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_ENO001 20-Feb-25 20-Feb-26 12
Ambient Sulfur Dioxide SO, Analyzer RYG FS0251 2-Jul-25 2-Jan-26 6
Ambient Sulfur Dioxide SO, Analyzer RYG_FS0271 1-Jul-25 1-Jan-26 6
Ambient Sulfur Dioxide SO, Analyzer RYG FS0263 2-Jul-25 2-Jan-26 6
Ambient Sulfur Dioxide SO, Analyzer BKK_FS0796 1-Jul-25 1-Jan-26 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0252 1-Jul-25 1-Jan-26 6
Ambient Nitrogen Dioxide NO, Analyzer RYG FS0272 2-Jul-25 2-Jan-26 6
Ambient Nitrogen Dioxide NO, Analyzer RYG FS0264 2-Jul-25 2-Jan-26 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0797 2-Jul-25 2-Jan-26 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0085 15-Jan-25 15-Jul-26 18
Noise Leq 24 hrs Sound Calibrator RYG_FS0496 19-Mar-25 19-Mar-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0491 27-Jan-25 26-Jan-26 12
Noise Leqg 24 hrs Sound Level Meter RYG_FS0492 27-Jan-25 26-Jan-26 12
Noise Leqg 24 hrs Sound Level Meter RYG_FS0493 27-Jan-25 26-Jan-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0494 27-Jan-25 26-Jan-26 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0495 27-Jan-25 26-Jan-26 12
Noise Leq 8 hrs Sound Calibrator RYG_FS0213 16-Jan-25 16-Jan-26 12
Noise Leqg 8 hrs Sound Level Meter NKH_FS0027 1-Oct-24 1-Oct-25 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0492 27-Jan-25 26-Jan-26 12
Noise Leqg 8 hrs Sound Level Meter RYG_FS0493 27-Jan-25 26-Jan-26 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0069 1-Jul-25 1-Jul-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0614 23-Dec-24 23-Dec-25 12
Noise Leqg 8 hrs Sound Level Meter RYG FS0615 23-Dec-24 23-Dec-25 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0616 23-Dec-24 23-Dec-25 12
Noise Leq 8 hrs Sound Level Meter RYG FS0618 21-Jan-25 20-Jan-26 12
Noise Leq 8 hrs Sound Level Meter NKH FS0118 3-Dec-24 3-Dec-25 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0119 3-Dec-24 3-Dec-25 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0622 21-Jan-25 21-Jan-26 12
Noise Leqg 8 hrs Sound Calibrator RYG _FS0213 16-Jan-25 16-Jan-26 12
Noise Leqg 8 hrs Sound Level Meter RYG _FS0017 27-Jan-25 27-Jan-26 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0210 12-Feb-25 11-Feb-26 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0635 26-May-25 25-May-26 12
Noise Noise Dose, TWA Dosemeter RYG_F50042 17-Sep-24 17-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0645 28-Apr-25 27-Apr-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0033 17-Sep-24 17-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0034 17-Sep-24 17-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0037 17-Sep-24 17-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_F50040 17-Sep-24 17-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0047 17-Sep-24 17-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0638 27-Sep-24 27-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0639 2-Oct-24 2-Oct-25 12
Noise Noise Dose, TWA Dosemeter RYG_FS0039 17-Sep-24 17-Sep-25 12
Noise Noise Dose, TWA Dosemeter RYG_F50045 11-Sep-24 11-Sep-25 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0635 26-May-25 25-May-26 12
Noise Noise Dose, TWA Dosemeter RYG _FS0641 27-Sep-24 27-Sep-25 12
Workplace  |Hydrochloric Acid / Total Dust / |DRYCAL FLOWMETER RYG_FS0208 27-Jan-25 26-Jan-26 12
Workplace Respirable Dust / DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Workplace  |Copper (Fume) / Iron (Fume) /  [Air Sampling Pump RYG_FS0366 6-Oct-25 6-Jan-26 3
Workplace  |Zinc (Inhalable dust) Air Sampling Pump RYG_FS0689 3-Oct-25 3-Jan-26 3
Workplace Air Sampling Pump RYG_FS0672 2-Oct-25 2-Jan-26 3
Workplace Air Sampling Pump RYG _FSO111 7-Oct-25 7-Jan-26 3
Workplace Air Sampling Pump RYG_FS0739 2-Oct-25 2-Jan-26 3
Workplace Air Sampling Pump RYG FS0165 7-Oct-25 7-Jan-26 3
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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)

Workplace Hydrochloric Acid lon Chromatography BKK_EN0427 21-Nov-24 21-Nov-25 12
Workplace  [Total Dust Digital Balance RYG_EN0004 20-Feb-25 20-Feb-26 12
Workplace Respirable Dust Digital Balance RYG_EN0004 20-Feb-25 20-Feb-26 12
Workplace  |Copper (Fume) ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Workplace Iron (Fume) ICP-OES BKK_ELO037 23-Sep-24 23-Mar-26 18
Workplace  |Zinc (Inhalable dust) ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Illuminance  |Illuminance Lux Meter RYG_Fs0474 13-Mar-25 12-Mar-26 12

Heat Heat Stress Heat Stress Monitor RYG_FS0578 13-Aug-25 12-Aug-26 12

Heat Heat Stress Heat Stress Monitor RYG_FS0580 14-Aug-25 13-Aug-26 12

Heat Heat Stress Heat Stress Monitor RYG_FS0581 14-Aug-25 13-Aug-26 12
Rayong Lab pH at 25 °c pH Meter RYG _ENO152 18-Jun-25 18-Dec-26 18
Rayong Lab  [BOD DO meter with Sensor RYG_EN0032 20-Jan-25 20-Jul-26 18
Rayong Lab  [BOD Incubator RYG_ENO154 1-Nov-24 1-May-26 18
Rayong Lab  |BOD Burette RYG_ENO216 18-Sep-25 18-Sep-26 12
Rayong Lab  |COD Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_EN0163 20-Feb-25 20-Feb-26 12
Rayong Lab  [Total Suspended Solids Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG_EN0163 20-Feb-25 20-Feb-26 12
Rayong Lab  [Total Dissolved Solids 180°C Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_EN0003 20-Feb-25 20-Feb-26 12
Rayong Lab  |QOil & Grease Liquid Bath (Water) RYG_EN0220 19-Dec-24 19-Dec-25 12
Rayong Lab  |Temperature pH meter RYG_FS0606 25-Aug-25 25-Aug-26 12
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Page 4. ical signal tests of freqy ighti
Result of calibration : ‘Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
Hz Accept
(Hz) Flat Cweight | A-weight cocplance
Limits
63 0.1 0.1 0.1 42.0
[ 93.9 (93.94) [ 039 0.0 03 125 0.1 0.0 0.1 15
250 0.0 0.0 0.1 £1.5
X . . 1.
2. Self-generated noise 300 00 . 0.1 >
2.1 Normal test 1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 42.0
Meas (“'dn“d )V alue 4000 0.0 0.0 00 3.0
148 8000 0.0 0.0 0.1 5.0

5. Frequency and time weightings at 1 kHz

2.2 The microphone of the sound level meter laced by electrical signal input device.
meropion R s Y. enetinpd 5.1 Frequency weightings at 1 kHz

Frequency Weighting
‘Weighting (dB) Anticipated Measured Deviated Acceptance
A - weight 134 Pfefluef_‘cy Value Value Value Limits
C - weight 200 Weighting (dB) (dB) (dB) (dB)
Flat 255 A - weight 94.0 94.0 0.0 +£0.2
C - weight 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings Flat 94.0 94.0 0.0 +02
Meter free-field acoustic response at a level of 84 dB
Frequoncy Deoviation from various freq eighting arve @B) 5.2 Time weighting at 1 kHz
(Hz) Flat Coweight | A-weight Am:wc - Anticipated | Measured Deviated | Acceptance
125 03 03 03 *1.5
1000 0.2 0.2 0.2 +1.0
8000 21 2.1 2.1 +5.0




s \ue s g \uo g
130 94.0 94.0 0.0 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (dB) (aB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 0.1 5;-5.0
SEL 2 8 108.0 108.0 0.0 0;-2.5
200 800 128.0 128.0 0.0 *1.0

1emes 1oy Y 1
119.0 119.0 0.0 *1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 9.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 790 0.0 +1.1
74.0 74.0 00 +1.1
an &an an L1
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Conti 133.0 133.0 0.0 £2.0
Positive half cycle 1354 135.1 03 2.0
Negative half cycle 135.4 135.1 0.3 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 +1.5




For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument
‘Waveform Generator
‘Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter

Programmable Attenuator

Condenser Microphone
Measuring Amplifier

Model
33210A
33511B
33461A
33461A
34461A

MAT-1070
4180
NA-42KAT

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No.
EF-0009-24
EF-0007-24

EEL.BP 21/0267

EEL.BP 20/0267

EEL.BP 22/0267
EF-0008-24
AA-1001-24
AA-3001-24

Due Date
05-FEB-25
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the i

at:

system of unit

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

Cert. No. : ACL25107
JobNo. : VC68AC0064

Page 1 4of8

[ 93.9 (93.94) 939 0.0 403
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
15.1

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency ‘Weighting

Weighting (dB)

A - weight 12.0

C - weight 184
Flat 24.1

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C~ it A~
-weight -weight imits
125 02 0.2 0.2 *1.5
1000 0.1 0.1 0.1 *1.0
8000 09 09 09 +5.0

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of fre
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7T evel linearitv an tha refarence level rance nn n




12. High level stability

7y

7.z

v.z

=i

9. Tone burst response

Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 +1.0

Frequency
‘Weighting

SLM Display
at initial
(dB)

SLM Display
at final
(dB)

Acceptance
Limits
(dB)

A e




Wavetorm Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

335118
33461A
33461A
34461A

MAT-1070

4180

NA-42K Al

MYD>2302742
MY53220104
MY53220076
MY60024273
62100114
2977900
34560495

EF-0007-24 05-FEB-25
EEL.BP 21/0267  13-FEB-25
EEL.BP 20/0267  15-FEB-25
EEL.BP 22/0267 15-FEB-25

EF-0008-24 05-FEB-25

AA-1001-24 12-FEB-25

AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the i

at:

Result of calibration :

system of unit
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

Flat

22.9

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Cert. No. :

Job No.
Page

ACL25108
VC68AC0064
: 4of8

Frequency |__ Deviation from various frequency weighting response curve (dB)
(Hz) Flat Cweight | A-weight Acceptance
Limits
125 05 05 05 15
1000 02 02 02 1.0
5000 04 04 04 5.0

1. Absolute sensitivity 0.2 N/A
2. Sclf-generated noise 0.2 N/A
3. A ical signal tests of fi ighti
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 03
9. Tone burst response 02 0.3
10. Peak C sound level 0.2 0.35
11. Overload 0.2 0.25
12. High level stability 0.1 0.1
L__ouwv | vy 1 vt u.1 v
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (a8) (dB) (48) (4B)
A - weight 94.0 94.0 0.0 +02
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +02
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Acceptance




10. Peak C sound level

Cert. No. : ACL25108
Job No. : VC68AC0064
Pages : 8of8

Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Vahie Toneal Valna T imite
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Conti 133.0 133.0 0.0 +2.0
Positive half cycle 1354 1352 0.2 +2.0
Negative half cycle 1354 135.2 0.2 2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A 1hma 1amn an an

9. Tone burst response

Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0




For tests results of each items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

Cert.No. : ACL25109
JobNo. : VC68AC0064
Page : 4of8

| 939 (93.94) [ 039 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
15.1

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Weighting

Weighting (dB)

A - weight 120

C - weight 183
Flat 24.1

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various fic response curve (dB)
Acceptan
(Hz) Flat Cweight | A-weight Limmw
125 0.1 0.1 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
8000 1.0 1.0 1.0 +5.0

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(aB)
measurement (dB)

1. Absolute sensitivity 0.2 NA
2. Self-generated noise 0.2 NA
3.A tical signal tests of freq Yy

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 0.3 0.7

Cert. No. : ACL25109
Job No. : VC68AC0064

Pages : S5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
| T 1
125 0.0 0.1 0.1 +1.5
250 0.0 0.1 0.0 +1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.1 +1.0
2000 -0.1 0.1 0.0 +2.0
4000 0.1 0.1 0.0 3.0
8000 0.1 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +02
Flat 94.0 94.0 0.0 +£02
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance




..... v 1ov e =1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 *1.1
124.0 124.0 0.0 *1.1
119.0 119.0 0.0 *1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
AN Aa N nn +11
Cert. No. : ACL25109
Job No. : VC68AC0064
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10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 3.0
One 1334 133.3 0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Conti 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.1 0.3 +2.0
Negative half cycle 1354 135.1 03 2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 *1.5
12. High level stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
PR 1amn wama “n N

o L e (s Ny e
130 | o0 940 00 sl |
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.0 0.0 +l1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 5;-5.0
200 00 17764 1774 nn +10




Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. A ical signal tests of ighting:
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
L T n A VAL SR A ULV UYL LU v.e v
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 02 03
10. Peak C sound level 0.2 0.35
Cert.No. : ACL25110
JobNo. : VC68AC0064
Page : 40f8
[ 93.9 (93.94) | o039 0.0 03 125 00 00 00 5
250 0.0 0.0 0.1 +1.5
2. Self-generated noise 300 40 00 = =5
2.1 Normal test 1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
M"‘SE‘:’; )V"‘l““ 4000 0.0 00 0.0 3.0
146 8000 0.0 0.0 0.0 +5.0

5. Frequency and time weightings at 1 kHz

2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Freq Weightings at 1 kHz

Frequency Weighting
Weighting (dB) Anticipated Measured Deviated Acceptance
: Frequency Value Value Value Limits
A - weight 12.0 Weishti
C - weight 17.7 cighting (dB) (dB) (dB) (dB)
Flat 232 A - weight 94.0 94.0 0.0 +02
C - weight 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings Flat 94.0 94.0 0.0 +02
Meter free-field acoustic response at a level of 84 dB

5.2 Time weighting at 1 KHz
Frequency Doviation from various frequency woighting response curve (dB) _ | e
Acceptar | Anticipated | Measured | Deviated | Acceptance
(Hz) Flat I C-weight |  A-weight coeptance




L s s s s
130 94.0 94.0 0.0 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.1 0.1 £1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 116.9 0.1 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
025 1 99.0 98.9 -0.1 5;-5.0
SEL 2 8 108.0 108.0 0.0 0;-2.5
200 800 128.0 128.0 0.0 *1.0

12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)

A - wmicht

1270

1270










Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL25257

Job No.
Pages

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).

‘The SLM had tests to Acoustical and Electrical signal tests of fi

: VC68AC0134
: 20f8

Standard Instruments.

ighting with Anechoic chamber and

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No.
EF-0011-25
EF-0012-25

EEL.BP 24/0268
EEL.BP 23/0268
CA2025120EA
EF-0006-25
AA-1002-25
AA-3002-25

Due Date
11-FEB-26
11-FEB-26
22-APR-26
22-APR-26
18-MAR-26
11-FEB-26
19-FEB-26
19-FEB-26

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the i ig system of unit

dat:

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

3.3 Electrical And Electronics Institute (EEI).




Summary of Measurement Result :

rages . swio

‘mitted

Parameter uncertainty of
(dB)
UV 1z u.3 ./
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
Cert. No. : ACL25257
JobNo. : VC68AC0134
Pages : 50f8
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz

A - weight 0.8
C - weight 17.2
Flat 229

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

7. Level linearity on the reference level range

Frequency Deviation from various frequency weighting response curve (dB)
Hz Acceptal
(32) Flat C-weight A-weight prance
Limits
125 04 04 04 +15
1000 a1 a1 a1 110

Cert. No. : ACL25257
Job No. : VC68ACO0134
Pages : 6of8

[ Anticipated | Measured |

Deviated | Accentance |

136.0 136.0 0.0 +1.1
135.0 135.0 0.0 *1.1
1340 1340 0.0 *1.1
1330 133.0 0.0 *1.1
1320 132.0 0.0 +1.1
131.0 131.0 0.0 *1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.1 0.1 *1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.1 0.1 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 *1.1
79.0 79.0 0.0 +1.1
74.0 740 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1




The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value

Calibration Procedure :

Calihration Mothad -

ding a lavel of of il 95%

Wad of Calhration Cortificata

Cert. No. : ACL24420

Job No. : VC68AC0051

Pages : 20f8
CP-AC-01




| vas) | tas) | waB) | (dB) |

93.9 (93.94) [ o9 | 00 | 03 |
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
13.8

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Weighting

Weighting (dB)

A - weight 99

C - weight 168
Flat 22.7

3. Acoustical signal tests of frequency weightings

Pages : Gof8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 *1.1
136.0 136.0 0o +11
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 £2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Aanticipated Measured Deviated Acceptance
Frequency Value Value Value Limits




8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1
Anticipated | Measured Deviated | Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.8 0.2 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 5;-5.0
Fast 2 8 117.0 117.0 0.0 0;-25
200 800 134.0 134.1 0.1 +1.0
2 2 080 1080 on 15--60
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k
or any value ing i iding a lavel of of il 95 %
End of Calibration Certificate

=2

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No.
‘Waveform Generator 33210A MY48017076 EF-0009-24
Waveform Generator 33511B MY52302742 EF-0007-24
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267
Programmable Attenuator MAT-1070 62100114 EF-0008-24
Condenser Microphone 4180 2977900 AA-1001-24
Measuring Amplifier NA-42KAI 34560495 AA-3001-24

Due Date
05-FEB-25
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the i i system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).




measurement \uny
1. Absolute sensitivity 0.2 NA
2. Self-generated noise 02 N/A
3.A ical signal tests of fir ighti
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
3. Level linearity i the level range control 0.2 03
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indi 0.2 0.25
12. High level stability 0.1 0.1
Cert. No. : ACL24421
Job No. : VC68AC0051
Pages : 50f8
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.
= T ~ - - . = 1
125 0.0 0.0 -0.1 *1.5
250 0.0 0.0 -0.1 *1.5
500 0.0 0.0 -0.1 +L.5
1000 0.0 0.0 0.0 *1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits

1 was) | tas) | as) ) |
[ 93.9(93.99) [ 939 0.0 103 |
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
14.6

2.2 The microphone of the sound level meter was replaced by clectrical signal input device.

Frequency Weighting

Weighting (dB)

A - weight 13.1

C - weight 19.5
Flat 24.8

3. Acoustical signal tests of frequency weightings

|__800 | 00 | 0.0 | 0.0 5.0
135.0 135.0 0.0 £1.1
134.0 134.0 0.0 £1.1
133.0 132.9 0.1 +1.1
132.0 1319 0.1 +1.1
131.0 130.9 0.1 +1.1
129.0 129.0 0.0 1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 £1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1




8. Level linearity including the level range control

Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
0.25 1 108.0 107.9 -0.1 5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 +1.0
[ 2 R 1080 1080 0o 15-50

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Conti 133.0 133.0 0.0 2.0
Positive half cycle 1354 135.1 0.3 2.0
Negative half cycle 1354 1352 0.2 42.0
11. Overload indication
value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5
12. High level stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value ing i iding a lavel of of approximately 95 %
End of Calibration Certificate

‘Waveform Generator 33511B MY52302742 EF-0007-24
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267
Digital Multimeter 34461A MY 60024273 EEL.BP 22/0267
Programmable Attenuator MAT-1070 62100114 EF-0008-24
Condenser Microphone 4180 2977900 AA-1001-24

Meamrina Amnlifiar NA-47K AT 2456005 AA-2001-24

05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
NSFERIS




Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(@B) N P

4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 0.3
8. Level linearity including the level range control 02 03
9. Tone burst response 02 0.3
10. Peak C sound level 02 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

| Las ) | a8y | as) wB) |
93.9 (93.94) [ o9 | o0 03
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
15.7

2.2 The microphone of the sound level meter was replaced by elcctrical signal input device.

Frequency Weighting

Weighting (dB)

A - weight 14.8

C - weight 213
Flat 26.9

3. Acoustical siemal tests of freauencv weightings

[ 80 |

07 |

+5.0




Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Contir 133.0 133.0 0.0 +2.0
Positive half cycle 1354 1352 0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0
130 29.0 29.4 0.4 +1.1
11. Overload indication
9. Tone burst response
Time Tone burst Anticipated | Measured | Deviated | Acceptance Measured value (dB ) Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
‘Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle | one-half cycle (dB) (dB)
0.25 1 108.0 107.9 -0.1 15;-5.0 89.5 89.5 0.0 *1.5
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0 12. High level stability
2 2 nen R0 nn 15-.50
SLM Display | SLM Display | Deviated Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value ing i iding a lavel of of i 95%

End of Calibration Certificate




7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 *1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 *1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 *1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1

Cert. No. : ACL25078

Job No.
Pages

: VC68AC0059
: 6of8




The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value

Calibration Procedure :

Calihratinn Mathad -

iding a lavel of of i 95 %

End of Calibration Certificate

Cert. No. : ACL24385

Job No. : VC68AC0033

Pages : 20f8
CP-AC-01




SRS CAICIL \UD)
1. Absolute sensitivity 0.2 NA
2. Self-generated noise 0.2 NA
3.A ical signal tests of g
125 Hz 03 0.6
1000 Hz 03 0.6
8000 Hz 03 0.7
4. ical signal tests of ighting:
For 10 Hz to 4 kHz 0.3 0.6
For> 4 kHz to 10 kHz 03 07 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For > 10 kHz to 20 kHz 0.3 1.0 Frequency Weighting
5. Frequency and time weightings at 1 kHz 0.2 02 Weighting (dB)
6. Long - term stability 0.1 0.1 A - weight 9.9
7. Level linearity on the reference level range 0.2 0.3 C - weight 164
8. Level linearity including the level range control 02 03 Flat 23
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 035 3. Acoustical signal tests of frequency weightings
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
| 800 | 03 | 04 | 04 | +5.0
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
125 0.0 0.0 0.0 £1.5 135.0 135.0 0.0 1.1
250 0.0 0.0 0.0 £1.5 134.0 134.0 0.0 +1.1
500 0.0 0.0 0.0 £1.5 133.0 133.0 0.0 1.1
1000 0.0 0.0 0.0 £1.0 132.0 132.0 0.0 +1.1
2000 0.0 0.0 0.0 920 131.0 131.0 0.0 +1.1
2000 00 00 00 3.0 129.0 129.0 0.0 +1.1
8000 0.0 0.1 0.1 5.0 o o o o
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
o 89.0 89.0 0.0 £1.1
84.0 84.0 0.0 +1.1
79.0 789 0.1 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 63.9 0.1 +1.1
59.0 59.0 0.0 +1.1




1V, reax L sounu wven

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Conti 130.0 130.0 0.0 £3.0
One 1334 1333 0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Contis 133.0 133.0 0.0 2.0
Positive half cycle 135.4 135.2 0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0
| 85 | s 0.0 £1.5
12. High level stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2

or any value ing ing a lavel of of | 95%
End of Calibration Certificate
‘Waveform Generator 33511B MY52302742 EF-0007-24
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267
Programmable Attenuator MAT-1070 62100114 EF-0008-24
Condenser Microphone 4180 2977900 AA-1001-24
Measuring Amplifier NA-42KAL 34560495 AA-3001-24

05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the i

system of unit

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

at:




Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +02
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 1350 0.0 £1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 1290 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 *1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1




I GB) | @B) | @B) | () |
130 940 940 [ 00 | w1 |
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
025 1 1080 107.9 01 5,50
Fast 2 8 1170 1170 00 0;25
200 800 1340 134.1 ol 1.0
2 R 1080 100 no 15--50

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 1354 1352 0.2 +2.0
Negative half cycle 135.4 135.2 0.2 *2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 £1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value

ing i iding a lavel of

of

Calibration Procedure :

Oalihrotion Madhod -

End of Calibration Certificate

CP-AC-01

95 %

Cert. No. : ACL25080
Job No. : VC68AC0059
Pages : 20f8




Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
@5) measurement (dB)
1. Absolute itivi 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of ightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
R000 Hz 03 07 s s
2.2 The microphone of the sound level meter was replaced by electrical signal input device.
Frequency Weighting
Weighting (dB)
A - weight 8.7
Cert. No. : ACL25080
Job No.
Pages : 6of8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8
[ w600 [ 00 [ 12 1.2 +25,-160
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated | Measured ‘ Deviated ‘ Acceptance
Frequency Value Value Value Limits e e . o
89.0 89.0 0.0 0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8




8. Level linearity including the level range control

Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits

130 29.0 28.9 -0.1 +0.8

9. Tone burst response

Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.05-3.0
Fast 2 8 117.0 117.0 0.0 1.0;-1.5
~nn onn 1240 1241 a1 anc
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.1

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculati iding a lavel of confid of i ly 95 %

Cert. No. : ACL25086
Job No. : VC68AC0059
Pages : 20f8

Calibration Procedure : CP-AC-01

Calihratinn Mathad -




[y

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Weighting

Weighting (dB)

A - weight 116

C - weight 17.5
Flat 233

3. Acoustical sienal tests of freanencv weightines

8000 0.2 02 | 02 | +5.0

Cert. No. : ACL25086

Job No. : VC68AC0059

Pages : 5o0f8

4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz,
| L T - - - i = = gl

Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 *1.1
135.0 135.0 0.0 *1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 £ 1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1




| _tdB) | (@B) | (dB) | (dB)
130 | 40 | 940 | 00 | aux
Anticipated | Measured | Deviated | Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 0.1 £1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
















THIS CALIBRATION REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE

+ Cirrus Research plc

1 MK502818

:RYG_FS0639

+ Used item

< ALS Iaboratory group {thailand) Co., Ltd.

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,
Khet suan Luang, Bangkok 10250 Thailand.

$010ct 2024
$020ct 2024

The vosse aosimerer (unir unaer canorarion) wos
calibrated agoinst Standard dosebadge reader
model: RC-110A which the cofibration was
‘performed respecting the requirements of ISO/IEC
17025:2017 and corried out in accordance with
the requirements of IEC 60942:2001 where
applicable.

Traceability:

This certificate provides o traceability of The
measurement  to ized the  national
standards, and to reglization of the international



MANUFACTURER
MODEL/TYPE
SERIAL NUMBER

CONDITION AS-RECEIVED
CUSTOMER

+ MK502820

1D NUMBER :RYG_FS0641

: Used item

< ALS laboratory group {thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang,

£ Uirrus Kesearen pic

Khet Suan Luang, Bangkok 10250 Thailand.

RECEIVED DATE
MEASUREMENT DATE
1SSUE DAT!

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:
Temperature

Relative Humidity
Atmospheric Pressure

PRECONDITIONING :

3.043.0
504150
010+ 10

c
%RH
hPa

being performed.

calibrated against Standard dosebadge reader
model: RC-110A which the calbration wos
performedrespecting the requirements of ISO/IEC
17025:2017 and carried out in accordance with
the requirements of IEC 60942:2003 where
applicable.

Tiaceabili
This certificate provides o traceability of The
meusurement to recognized the  nationol
standards, and to realization of the International
systemof units (S1) thiough Cirrus research ple via
Certificate number: 218610

he dose meter {Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration

THIS CALIBRATION REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY













Service Instrument:

Service Confirmation Number: 6905876103
Service Confirmation Date: 23.08.2024

Maodel Model Description Serial Number System Handle Parent Asset
Number

SYs-10- ICP-OES 5100/5110 System

5100

G8010A Agilent 5100 SVDV ICP-0ES MY16010005 ICP OES 5100 §YS-10-5100

Spectrometer

GB8410A SPS 4 Autosampler AU15440764 ICP OES 5100 §YS-10-6100
Service Items:

Item | Service/Part # | Description Qty | Entitlement | Service Start| Service End
1000 |ECQ Enterprise Operational 1.00 | Agreement |22.09.2024 |23.09.2024
Qualification Entitlement -

100 %
covered
1010 | 6610030100 Bottie [CP-OES Wavecal| 1.00 [ Agreement
soln 500mL 5 ppm Entitlement
100 %
covered
1020 | 5190-7001 Calibration blank 1.00 | Agreement
solution Spct HNO3 Entitlement
100 %
covered

Additional Information:

Page 2 of 3

Service Confirmation Number: 6305876103
Service Confinmation Date: 23.09.2024

Service Information:

Problem Description:
WU-0Q-10-5100-5001253655

Service Provided:
Complete 0QHW 5100ICPOES
Equipment 1D: BKK_EL0037, all test passed

Service Overview Code:

Reason Code: Scheduled Service
Diagnosis Code: Scheduled Service
Resolution Code: Scheduled Service

Reported Hours: Travel Hours:

4.0

Customer Field Service Customer Field Service Date:
Representative Name: Representative Signature: 23 Sep 2024

Suwan Onkhom

Srau0,

Customer Name: Customer Signature: Date:
CHANATTAGARN IMCHOM 23 Sep 2024

Prcmp\\ en C

Additional Comments:

Page 3 of 3
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Measurement results | Measurement uncertainties



Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)
616/10 Moo 5 T.Maenamkoo,
A.Pluakdaeng, Rayong 21140

Customer Location : ENVIRONMENT LABORATORY

This Certifi is issued in with the itions of
Scheme which has assessed the measurement capability of the y and its to ized national
and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrological Center.

granted by the Thai Laboratory Accreditation

FM-TLO6 102/27-03-68

Condition of this results of calibration :

1. This equipment was calibrated by insert nine resistance thermometer detectors into its chamber , the other one
resistance thermometer detector use for ambient . The calibration was done in di
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 30-(CH1-10) T242203 9 November 2025
DATA LOGGER  34970A T47 T242203 9 November 2025

w

. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244,

4. Condition of calibrated item : good
Equipment Description :
Time Constant 3 Hour __29 Minute At_ 104 °C

in D Medium I:| Max

Fresh Air Damper Open

DClose

D Not Available

w

. Adjustment :

() without adjustment ( X ) after adjustment

FM-TLO07 102/27-03-68

Average Standard Reading at each position (°C)
Calibration Point 30-CHL 30-cHz 30-CH3 30-CH4 30-CHs 30-CHe 30-CH7 30-CHB 30-CHY
104 104.02 103.70 104.01 104.16 104.11 104.08 104.01 104.33 10361
180 180.67 178.78 180.38 179.85 179.16 180.27 180.98 181.04 179.49
Chamber (Oven ) Temperature Distribution
Reading (°C) Coverage
Setting °C Average (°C) | Stability (£°C) | Uniformity (C) Uncertainty (£ °C)
Min , Max Average Factor k
104.0 103.9,104.1 104.0 104.00 0.08 061 0.42 200
180.0 179.9.,180.1 180.0 180.07 021 151 052 2.00

* The auored uncertainty exclude "uniformity"















